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The results of laparoscopic cholecystectomy in a group of 
52 patients older than 69 years (group 1) were compared 
with the results of the same operation in a group of 338 
younger patients (group 2). In group 1, 23 per cent of 
patients had acute cholecystitis and 13 per cent were 
operated on after an episode of acute pancreatitis. In 
group 2, 8 per cent of patients had acute cholecystitis and 
4 per cent were operated on after acute pancreatitis. 
Pulmonary function was assessed prospectively before 
operation, 24 h after surgery and on the seventh day after 
operation, in 20 patients in group 1 and 30 in group 2. In 
group 1 there was one death (2 per cent); the morbidity 
rate was 14 per cent and conversion to laparotomy was 
required in 15 per cent. In group 2 there were no deaths, 
the morbidity rate was 11 per cent and the conversion rate 
4 per cent. No significant differences were found between 
the two groups in mortality and morbidity rates. 
Preoperative values of forced vital capacity (FVC) and 
forced expiratory volume in 1 s (FEV,) were significantly 
lower in group 1 than in group 2 (P  < 0.05); the values of 
FVC, FEV, and forced expiratory flow at 50 per cent 24 h 
after surgery were less depressed in group 1 (P < 0.01) and 
also recovered more quickly in these patients 7 days after 
operation. Laparoscopic cholecystectomy gives excellent 
results in geriatric patients and can be recommended as 
the treatment of choice for symptomatic cholelithiasis in 
the elderly. 
The continuing ageing of the Portuguese population has 
led to a significant rise in the number of patients 
submitted to operations such as cholecystectomy. The 
introduction of the laparoscopic approach, with its 
recognized benefits of less discomfort, shortened hospital 
stay and rapid return to normal activity, represents a new 
challenge and it is necessary to determine whether these 
benefits are also experienced by elderly patients, who are 
generally considered to have diminished cardiopulmonary 
reserve. 
The increase in intra-abdominal pressure during 
pneumoperitoneum causes a decrease in lung compliance 
and a rise in peak inspiratory pressure. Atelectasis, 
reduced functional residual capacity, ventilation-per- 
fusion mismatch and pulmonary shunting contribute to a 
decrease in arterial oxygenation'. Moreover, high 
insufflation pressures tend to compress the major 
abdominal veins (particularly the inferior vena cava), 
which compromises venous return and leads to a drop in 
preload and cardiac output in some patients'. When 
hypercapnia is allowed to develop, it may stimulate the 
sympathetic nervous system and thus increase blood 
pressure, heart rate and the risk of dysrhythmia. Although 
these effects are usually well tolerated in healthy people, 
they can be more serious in patients with impaired cardiac 
function, restrictive lung disease or intravascular volume 
depletion'. 
The aim of this study was to present the results of 
laparoscopic cholecystectomy in patients older than 69 
years and to compare results with those obtained in the 
treatment of cholelithiasis in younger patients. The study 
also reports a prospective assessment of pulmonary 
function after laparoscopic cholecystectomy in both age 
groups. 
Patients and methods 
Between January 1992 and December 1994, 390 consecutive 
patients underwent laparoscopic cholecystectomy. Fifty-two (13 
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per cent) were 70 or more years old (group 1) and 338 were 
younger (group 2). 
In group 1 the 52 patients (36 women) were of mean age 74 
(range 70-90) years; 39 patients were classified as American 
Society of Anesthesiologists (ASA) grade I, ten as ASA I1 and 
three as ASA 111. Mean(s.d.) weight and height were 68(15) kg 
and 156(0.09) m. Forty-one patients were found to have several 
stones in the gallbladder, nine had a single stone and two 
gallbladder adenoma. Twelve patients (23 per cent) were 
operated on for acute cholecystitis and seven (13 per cent) for 
acute pancreatitis of biliary origin. Three patients had had a 
previous episode of jaundice and 11 previous abdominal surgery. 
Preoperative endoscopic retrograde cholangiopancreatography 
(ERCP) was performed in five patients and demonstrated stones 
in three. Pulmonary function was assessed prospectively in 20 
consecutive patients before operation, 24 h after surgery and on 
the seventh day after operation. Forced vital capacity (FVC), 
forced expiratory volume in 1 s (FEV,) and forced expiratory 
flow at 50 per cent (FEF,,) were measured. No patient was 
excluded from the study. 
In group 2 the 338 patients (244 women) were of mean(s.d.) 
age 49.5(11) years; 278 patients were classified as ASA grade I, 
51 as ASA I1 and nine as ASA 111. Mean(s.d.) weight and height 
were 69(12) kg and 159(0.40) m. Some 249 patients were found 
to have several stones in the gallbladder, 70 had a single stone 
and 19 had gallbladder adenoma. Twenty-six patients (8 per 
cent) were operated on for acute cholecystitis and 13 (4 per 
cent) for acute biliary pancreatitis. Seven patients had a previous 
history of jaundice and 106 had undergone previous abdominal 
surgery. ERCP was performed on two patients and intravenous 
cholangiography on two more; nevertheless none of these tests 
showed stones in the common bile duct (CBD). Pulmonary 
function testing as described above was performed prospectively 
in 30 consecutive patients before operation, 24 h after surgery 
and on day 7. Again no patient was excluded from the study. 
An operative cholangiogram was obtained in all cases of acute 
cholecystitis and acute pancreatitis, and in other patients at risk 
of common duct stones. 
Statistical analysis 
For statistical evaluation Student's t test and contingency table 
analysis were used in the program StatView 512 + , version 1.01 
(Abacus Concepts; Brainpower, Calabasas, California, USA), run 
on a personal computer. P < 0.05 was considered significant. 
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Results 
One patient in group 1 died (mortality rate 2 per cent). 
The patient, in whom conversion to laparotomy was 
required to repair a CBD injury, died from mesenteric 
infarction following a large haematoma of the transverse 
mesocolon. This patient suffered from von Willebrand's 
disease. Complications in group 1 consisted of loss of 
gallstones in the abdominal cavity (n = 3), subcutaneous 
emphysema (n = 2), bladder infection (in one patient with 
a Foley catheter waiting for urological surgery) and 
pneumonia ( n = 1 )  (total seven of 51 or 14 per cent). 
Conversion to laparotomy was required in eight patients 
(15 per cent) and was due to distorted anatomy (n  = 7) 
and CBD injury (n = 1). A drain was left in three patients. 
The mean(s.d.) operating time was 76(29) min and 
median hospital stay after surgery was 3 days. Mean(s.d.) 
values of FVC, FEV, and FEF,, before operation were 
2.3(0.78) litres, 2.0(0.7) litres and 3.2(1.4) l/s respectively. 
The changes from preoperative values are shown in Table 1. 
There were no deaths in group 2. Complications were 
loss of gallstones in the abdominal cavity (n = 18), 
subcutaneous emphysema (n = 6), wound infection (n  = 4), 
bile leakage requiring laparotomy (n = 2), perforation of 
the diaphragm (n = 2), bleeding from a trocar site (n = 2), 
intra-abdominal abscess (infected haematoma) (n = 1), 
stenosis of the main bile duct (further laparotomy for 
repair) (n = 1) and hepatic laceration (n = 1) (total 37 of 
338 or 11 per cent). In 13 patients a drain was left for 
24 h and 14 procedures (4 per cent) required conversion 
to laparotomy, due to distorted anatomy (n = 12), 
haemorrhage (posterior branch of the cystic artery) 
(n = l), and malfunction of the optical system (n = 1). The 
mean(s.d.) operating time was 73(36) min and median 
hospital stay after surgery was 2.5 days. The mean(s.d.) 
values of FVC, FEV, and FEF,,, before operation were 
3.5(09) litres, 2.8(0.8) litres and 3.7( 1.3) l/s respectively. 
The changes from preoperative values are shown in 
Table 1. 
No significant differences were found between the two 
groups in sex distribution, weight, height, ASA grade, 
haemoglobin level, haematocrit, total plasma bilirubin, 
plasma alanine aminotransferase, mortality, morbidity, 
operating time and hospital stay. Apart from age 
significant differences were found in the mean(s.d.) levels 
of alkaline phosphatase (109(82) unitsil in group 1 versus 
73(43) units/] in group 2); the incidence of acute 
cholecystitis (P  = 0.0001) and of acute pancreatitis 
(P  = 0.003) were significantly greater in group 1 and there 
Table 1 Postoperative pulmonary function 
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Group 1 Group 2 P 
FVC 
Day 1 90( 12) 72( 19) < 0.01 
Day 7 102( 9) 97(8) n.s. 
Day 1 88(10) 72( 19) < 0.0 1 
Dav 7 1 OO(4.3) Y6(Y) n.s. 
FEV, 
FEF,, 
Day 1 87( 19) 
Day 7 102(12) 
\ I  
64(20) 
Yl(18) 
< 0.0 I 
n.s. 
Values are mean(s.d.) percentages of preoperative results. FVC, 
forced vital capacity; FEV,, forced expiratory volume in 1 s; 
FEF,,,, forced expiratory flow at 50 per cent; n.s., not significant 
(Student's t test) 
was a significantly higher rate of conversion to laparotomy 
in group 1. The preoperative values of FVC (P  = 0.001) 
and FEV, (P  = 0.003) were significantly lower in group 1 
than in group 2. Both groups experienced a reduction of 
FVC, FEV, and FEF,,, after operation but in group 2 the 
fall in values was greater than in group 1 (Table I). 
Discussion 
Between 1980 and 1989 the proportion of the Portuguese 
population older than 65 years increased from 11.4 to 13.1 
per cent4. As the incidence of gallstones increases with 
age, cholecystectomy has become a common operation in 
older people with consequent increased risks. 
One of the goals of surgical treatment of the elderly is 
to give the best possible quality of life and to reduce 
surgical stress to a minimum. This may be achieved with 
the laparoscopic approach, which avoids laparotomy and 
reduces surgical trauma. 
Laparoscopic cholecystectomy has now become the 
'gold standard' for treatment of symptomatic gallstone 
disease. This approach was attempted in all of the present 
patients, irrespective of age, with symptomatic gallstone 
disease. The incidence of single or multiple stones was 
similar in both groups. However, acute cholecystitis, acute 
pancreatitis and common duct stones, common 
complications of biliary lithiasis, were more frequent in 
the elderly as reported in other studies5-". The mean 
preoperative level of alkaline phosphatase was 
significantly higher in the older patients (P< 04l5). This is 
probably related to the higher incidence of acute 
cholecystitis, acute pancreatitis and common duct stones 
in this age group. Operative cholangiography was 
performed in all patients with acute cholecystitis and 
acute pancreatitis. The authors use this technique in a 
selective manner, as do many others5,"-I6 
Mortality rates for laparoscopic cholkcystectomy vary 
from 0.04 to 0.9 per centLo I 7  and for open cholecystectomy 
from 0 to 3 per centh'8-20. The present series of 390 
consecutive patients includes one death (0.3 per cent). 
This is less than the reported mortality rate after open 
cholecystectomy in elderly patients of 3-12.7 per 
There was no significant difference between the two 
groups in complications. These results may be considered 
favourable when compared with the reported compli- 
cation rates of 18-34.6 per cent after elective open 
cholecystectomy in elderly  patient^',^^-*^. 
Patients in group 1 required a significantly higher 
number of conversions to laparotomy than those in group 
2 (15 versus 4 per cent); this was also found in another 
report5. It reflects the chronicity of the disease resulting in 
a shrunken, fibrotic gallbladder and also reflects a higher 
incidence of acute cholecystitis and pancreatitis in this age 
group. Conversion to laparotomy was needed for distorted 
anatomy, except in one case. 
The results of prospective pulmonary function testing 
showed that older patients have a reduced pulmonary 
reserve. Nevertheless, patients in group 1 experienced a 
smaller reduction in FVC, FEV, and FEF,, both 24 h and 
7 days after surgery. These findings may indicate that, 
from this standpoint, laparoscopic cholecystectomy is the 
operation of choice for older people. 
No significant differences were found between the two 
groups in operating time and mean hospital stay after 
surgery . 
cent7 21-2h 
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In conclusion, laparoscopic cholccystectomy gives good 
results in elderly patients and allows a comfortable 
postoperative course and rapid return to normal life. 
None of the variables analysed suggests any reason to 
preclude this approach and the authors believe there may 
be definite benefits of this treatment of symptomatic 
gallstones in older people. 
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